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£. >£^a) Sjsg SA] efl^l S.— efl^l ^ D/A ^€r7l# #-=r^ 1/67H 1 ?}- ^al^aL, 

-ilX-id* 671) £bW 6 flS. t 1 **^. °H "I" 2 *. -tl2L^ T 1 * -^J- £3* ^ $44. a*, l^r^ 

efo] 71 ^avofl^i -fr^-^-^s] Aij^-g. ^--g-^ ^, ^s-tl* t^^I nfl-S^, l^ 3 ! ^t! 7] 

^aV2> ol-^-S-n *i©SHr 53^°-S. -i-Gl^Ml V&H *r $X*\. ^, 3 

°J- ^-fr 3«-s^ %^7\ 3<H*l7l nfl^-ofl, >0«H7> -8-<>1«JI*|j1 «»1 ^7)1 34. a?!-, ^slHlfe 
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-g-711-s-iH ^-2002-0003810 

'1?M 

£ 3* -E 2^1 fla ^2* Efo)oj £ 

£ 4* inH ^SL^-g- S2. Efl^l ^Sofl ^-g-^b EflAl flaS] 3)3.E. 

£5r^ *TM eSJ^g a a] 4 A) 4 4) 

£ 6a* V t 1 ** -g^S)-* 5L«°l3l. £ 6b* HV ^ ^-f-g- -g^Sf-* 
S. 7* £ 531 D/A flS(7)H tM§* ^Ejaflfe S}3.S.. 

5. 9* * t^l <4* ^ 1*1 ^-A)^ *fl2 <a*l°**l 
S. 10* 3.3. 4°1.2-H£l av^.^^^. q-E}-^ $3.£. 
5L 11* Bflt ^M] ^-i- i+Eq-iflfc flSS.. 

£ 12* aIhe efl^l^El, Bfl*l $3. ^ S£ efl*l 33.0} ^ #7)1* 

JE 13* 7J13: Al^^.^ ^.g. v+Ej-ufl^- 33.5.. 
5E 14* ^ $S.S\ W T 1 ^* ^BWIfe 

s. 15* a|s U ai^ai ^Mi ^-i- H-Efxflfe ^ssl. 

£ 16* 3]»S >S«r ^S-S] Aj-^] M-E}ifl^ 

£ 17* -g#*y Efl^l Sj3.(5)S] 3-3- tM3* M-Ej-iflfe 

£ 18* £ 1721 3HS. EM^i. 

£ 19* NOR cflAjofl #SJ= o]»lEll- ^*]^V = ^ Efl^] S)S.i. 

5. 20* NOR cflAloJl NAND "S*l$ -S#^ efl*] 2)3.5.. 

S. 21* NOR SJS ^S] ««*|4iE|£| *• 3.H. Al±«fl ^Sfl ofl^ M-E)-^* 

< Sintsl -?-*°fl tfl«- -a^> 
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1 : #± o^H^f 

2 : *lSL A d t 1 * 3S 

3 : ^V<id T 1 * $3. 

4 : ^ 31*1^3 
5, 5a : 31*1 3S. 

6 : efl*l 

7 : D/A ^^l 

8 : -Jd«? $3. 

11 : a] he tf'W 

12 : c|*l«a e^o] (Al J:^ -td^-r-) 
13, 17, 27, 30 : US cJ-oj-2-E- 

14 : dlt SjS. 

15 : 3*111 312: ^li ^ flS 

16 : 91^ *W AS. 

21 : 3sc1 

22 : Jfl* slS. 

23 : o}^3.=L >ifl*|(<ti* SIS.) 

24 : *|* *tt S)S 

25 : °>^S.3. 

26 : -tlx AS 
28 : elM ^ SJS. 

31. 32 : afl* 

35. 36, 37, 38 : H^l^ 
47. 48 : -t^S- "Jl^El 
57, 58 : NAND 33. 
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^•7fls.^ #2002-0003810 

67. 68 : NOR 33. 

80 : 7l«l SJS 

81. 82 : CMOS <£*\£\ 

83. 85, 86 : NMOS S^Ul^e] 

84 : PMOS S ^flxl^Ej 

87. 88 : CMOS 

91, 92, 93, 94 : S^l^El 

100 : ^ e^x]^Ei (TFT) 

101 : &± ^ 
120 : 7]^ $\S- 
121, 122 : 

123 : £€*1^3(*)ll ^3*1 

124 : 2=^*1^3 2 ^3*1 
125, 126 : S€^l^El(^l3 

127 : NOR 33.(7fll fee] <3*V 5}3.) 

128 : NOR 33.(7112 feel 33.) 

129 : "a^ei 

131, 132 : PMOS H^l^lH 
133, 134 ; NMOS S.€*l^ 

'.'! '. ':!:•'■] •:! >4<A- 

M ft ^ :i -jfe-B^I* 

-g- "fr^-gr Sl^-iL-f IH 3*1* 312: HM^l- o^o] ^<H1^ ^3.^1 7fl2: #<&°-3. ^S.^ 

^*>fe «?3 ^tb O.3., ^ Sjsf ojefloi iflofl ^^s>fe 7l#ofl 

QjUV*} o. S oJjEjjU DflE^^^S] «j}Jg 5.7-1 ^]fe «H5flO] tflt£ 7l^ Aj-Olofl °!>^f-|- 77]^] ^SlS. 3 

«H °l5))°l nflesj^^ Hfl^Slfe Sj-i: #^4. °l-fr 34i #^"§- <8 M o V ^3. «fl*l3fe 

^3 ^A>A14. °1* 34i #^-§: 33*1 1 «H33fe 4^s} 413:^3. -tli-S ^ ^3-S3 -r-^°fl «fl 

*1 El fe 3i TFT1- 5*fe3. 
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n± TFTfe ^v-a *hhi ^.a^ji. 3-f°iife «fl-s-«vfe ^ix<dsi *}°d-a- n± *■§■«■=*■. 

2)^2) OjAfl 7V^ 7)#S1 ^Jio| SJSfl, ^AfA|-§- ^-§-*Hr ^A>A1 ^ 334, aIJlA}* ^SVfe n 1 * 

£ ^ aiJf-3.Jf.El 3*1* Tils cflolelofl 7l£«M t 1 **!* 4*111^2) <43 i A l 7 H 

£ joi 443 aA l ^J=. a] J: a} *J ^A^ol ^^ol o]^o] 71^, ?*V4!-ft ^-S-^ ^A>A} ^Jg. 332)-, -t! 

3l^-§t ^-S-^fe ^JL-id t 1 * 3S» 5>fe4. 

^A>A} ^§ 33J- 7]3&o) S]^-S.^-B\ ^-g-Jg ^3 *7l A]^ofl 7lS:*H ^3 ^A> AlS-S^l^ ^2) 

aIHH zfl^l^Ell- 

Ai^-Ai ^Jg. 5)3^. s. H a>al- ^-ol, AlHH 5)1*1^61(4)21,, ulcli el-°) l4. =11*1 

SI 3 (5) 4, efl^l H£(6)4, D/A ^€-71(7)1- £fe4. 

Jfe^al eMuj Al^ofl sl«fl efl^l fl3.(5H 2))*1€4. 

efl*l S)3(5)°)H2] 1^ 4^21 4*1* ?i)S *M33 efl*!^ ^S.S)7l^lSl 140] 7l^S. «•€ 

4. 

3 = Hfl^l SJ 3 (6) ^ 4 -8*3 2fl*l 35.(5)71-4-4 4# 4°1 D <H4 =fl*l<& H|<»13» 4°l D o lo 1W 2)l*ltt4. 3- 
= sfl*l 3sL(6)°H42) efl*l ^4°1 4 -8**8 efl*l 3^(5)fe 4-8-2) 4014 EflAl Jf.^* ^cfls 

<8«-4. 

a»S.^ sfl^l 33.(5)71 Hfl*l <8«1-j1 flfe ^ ^sg 4^I°fl cfl*H D/A ^«-7l(7)fe 4^1^ 

71)2: O 7112: ^°JA3 ^I&^cl-. O] oV^3ZL 7)12: tfl-§-*>J=- -tl^L^Hofl -^^^4. 

0.3*1 _ ^2)1°] 71^ vflsi j^i s^l€4. 

£ 1^ q-El-vJl cl^l^ 7^12: W a^l ^*lsl efl^l flS(5), afl^l fl£(6) ^ D/A ^71 ( 

7)7> ^V^l§>fe ^^°1 DflJf 371 nfl^-ofl, efl^ SAl #*1 ^^1# 4i^^>fe ^ol ^^cl.. 

jLSi S^] ^121 JLAl «fl-^ £ ^. ^^3 ^o>^J=. ^^oil Sa^l D Jr. £ isl i A l *9^S-7> ^o> 

gaj'uKH 2fl^l flS(5). SH efl^l ^3(6) ^ D/A ««7l(7)«l *?H?I 0 W *>7l ^^-ofl, 3.^ Sfl^v 

£1- 3.c>a1 i-Tll « *r Sife ^"^7> 5U4. 

i 2fe 2fl^l 35.(5)^1 ^Jflaj^l SIS t 1 ^* £^°14. S. 2°fl Sd^^. CMOS ^»1e1(81)^ "a^^ 

(»]5li£ A)* CMOS °JH) el (82)2) ^^S)ul, CMOS ^IBI El (81)21 #^"a(°l«1- itE. B)-8-CMOS 9l»\ 

El (82)2) "a^^oll ^^sl<H 5U4. ^TflSl °JulE^ NMOS =sa*l^El(83)# **fl V ss PMOS Ssffl 

^1^£(84)*- V DD °H ^^=1«H 5U4. °11r ^7flsl «J^E^ -f-H^ °.3 ^^<H rM« 7l^§>^ 

71 «i 3S.(80)# 5U4. 

cl^l^ 7)12: cflolE^ NMOS HS«*l^El(85)# *«| inS. A°ll, 7fl2: cflolelsl -^^ -tlS-Sl /WH *)2i *]°] 

El^ NMOS H ^^]^Ei(86)l- f-sfl B<H1 ^^£)<M 

AlHS efl^l^E-l(ii)3-?-El2l Efo)ty a1^j=. PMOS J=«^]^E1(84)21- NMOS SSE^^El (85. 86)2) 7]}°)^ 
slJi, E}oloj Ai^ai a)^ NMOS J=€^l^El(83)2l 7flo)EoU <a^s)<H 
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^= A °tife CMOS ^3(87)7}. ^ B«fl^ CMOS SUM 3 (88)7V A*\ ^^i. CMOS ^3 (87)3 #3 
-8- £2= ej)*l ^S.(6)°fl "a^^^-. 

t+-§-°fl. £ 23} ^g#HJ efl^J 3^.(5)Sl fls tfl*M. £ 321 BWS*1-S* ol-§-*>o3 -ttg^cf 

tl°fl SI^H^. aI^e 3)*liEl(ll)3.JfElSl Ej-olig A]3L7> *H B|]«§oj s]^, NMOS S ^ (83) PMOS 
s^^I^e^ (84)71- 2.Z., NMOS S^a^eI (85)^ NMOS S^I^eI (86)7} -g-o.3. 351, cl*lS 7)12: HM^a}- o. 
^}o]z]7\ A ^ i^H. B<H1 zl-4 U^l}. 

Cf-i-ofl. t2ofl Si 0 !*! A] HE ^)^1>1&|(11)S.^-El3l El-oloj A] Jl7> S-f Bfl^ol S) ^, NMOS S^^l (85) 4 

NMOS SSS^l^Bl(86)7l-ii£, NMOS H ^^1^61(83)51- PMOS =€^1^^(84) 7>^ol £|5I, c^Hg 7)1 2 t-flolE] 
Si "y^o] 71^ 3S(80)°1) ^€ ^^l 71^ ^^.(SO^^fe IcH A*} i^H. B^ =1*1 « 

TflS dl°lE^ ^ ^ V ^o}- *]3L7\ <g«(|^ 51, #3 (V Hlgh )7> V DD S. ^ 3*1 (V Uw )7> Vss s A 

A 2fl>S 

(87, 88) z^zt i= A^l 7^ -g-*4. ^ B^l 7^ -§-=§=-§- f-^Tfl iH*fH aj^^c} ^, 5. 4^ £°1. ic 
S. A^Sl A1JL°V* 3.2= afl^l 513.(6)^ ^^WS. 2c H. AS} 7^ -§-^4. lc2= B^l 7]*8 .g^dfl z} 7 } $7)3L, AjzJ- t 
2 oflA^| nl^l^ cflolEll- sflt nfl 7]^ ^S.(80)7l- i-f-^l- ^-2.*} 7}^o] #4. =l*%*\, CMOS 

s\S. °JalElt- i£A^VE B°fl 2+21- $4tti}jL. ic= A, B4 7^| •§-=£-§: 7l°l Si.2.3. 3:4. 

i^EL Ai "3 <?1»HH(87)4 #3£r Alzl"t3~t4**HI £H efls] $3°J| efl^l^nl-. 

5L 24 SI 5. -SS^ 2flA) S}3.(5H ^^-slfe 34^ HH*14 eflf-§r 0-3V4 T^-g- 

0.5. ^ 5>)4. ^, t]7]% ulcl^. el-o] (i2)-§- a^oJ-o.s. ^--S-tt Sl°l a^m] ^[^^-7> 7>^«fl^4 ^ 

«U, S1Y21 EH°i lCS-^-El ^|nS ^l^B ^52. cl^l^ ^olell- <y Sl7l nfl^-ofl. Al^^fil 

^ Slcl". 

nem, £ 2 ^ i 3<H1 M-E^^a x^^l^ Tils » 0 vilsl tj^-, a]2e efl*l^El(ii)5.-!j!-elsl ^0]^ ai^ 

7> SV°1 Jflfs 5l<HH : 4tl-t2) cl^ll 741s tfloiel* nja.e) vflofl <y^^ nfl, °laiE^(87) 5 ^BleKss) 0 !! 0VS+ 
3V(£fe 3V4 0V)7> <y^Sl7l nfl^-ofl, °1h1e1(87, 88)# T^^Hr NMOS ^ PMOS H^a^e^I- ^- A J"Efl7> 

^4. Olofl ^O}- V DD ^a] ^ V ss -1- **|-^ ^^-7> 1=2, ^3«^ 2fl*l ^1^.(5) Si 4l 

«i n*)$z &^7\ 

£ o. §.^1^^. #o>t!SM ol^olA] TjJ O.S, n 42- 3 £ Al^Al ^p-^ 3JS.S1 ^^-i" ^ Si^" a 

^1 ^a)* ^l^-^l^ 53<H1 Si 4. 

5£$, -S- ^ Vl |2l cfs. s-aj^- ^--f- ^^-7> * s a) 4, a] ^l^sl ££^h eflAl 21s. ^ 

SaI ^1# ^l^*>fe 51 oil Si 4. 

g| tj5 ,i ..11 
A 0 V 7 ltV ^-^-1: SI^a-1, SA] #Alfe-, 

^-^ #Al<>] ^^1^ Al^Al * ^A>^i)., Aj-7] Al^Al Ul ^A>A}S1 JE^ feofl ^ A$ ^ 3^4l S.^^l^El» ^ 

»1IS °1^«Ha1^ 7412: ^olE-l# z|zl- Ej-olujolM eflA|sl-fe 4^3] »li efl^l $\sL2\, 
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^v 7) 33 33.3 ^ 3-S-33 -233^1. 33 3^r3 31 =11*1 3S.3 3333 333* 

f-<a 33333 333^ 33*3 32 2fl3 $3-2*. 

AV 7 ] 4>r^ 33 33 333 3"§"33 4|33j1, 33 ^2 2fl3 333 3333 8fl*|3 Efl3 333* 

3<£3n TilS 3$3$r 3*^3 D/A 3333, 

#7] Ste 333J?. 33 33 3i33 3*r3 ^33 3^33 3¥3 ^3^3, 3 33:33 33 »}tfs^ 
^3*13 3-^* 333tt 3£3 33 331- i333. 

g. g-^oq n).5<g Aiji-td-g- 3^3 333 3¥3 ^3^3 3S5M 3€-3, *m eflA] 33. 32 3*1 33 

^ D/A 3333 W 333 ^ 33 3 3:3 333 3333- ^ 5tf3. 333. 33:3 t 1 * ^ 

^ ^Af^ 3 3^ H33:±:3 f-3 ^-33 33 33 33 3333 <833 *T- SZ3. 

3^3Jf3 <y^3 33 71* 333 3t 333£3 3533 3-5-3. 33 333 3*33 sQ«a 33-3- 
*±7} &333. £3, 33 71* aVo] 1=^3^33 333 sfltS 3 333 33 3t* 333 ^ SU^l 3-S3I. 3 
3-3 SIS. (2) si *3-§: 333333 *r 5U3. 

^ ^JfS.^-Ei ^3 2<?33 333°-3 o>^S.ZL TilS 33* 3333 m-g-ofl, 3*^3 33-§- ^ 

^ 3-2.7} £3 33 £3 #*1 333 ^3* 3333" ^ 33. 

rr^V £ -g^ofl r4=. BflolEl 2fl3 33^r, 3^3 #333 3€-^3 °d 3 33 3^33 #333 333 ^ 

jflj * ^2 3331" 33 333 51^ 333 333* 3 33*? 713 33 ^1 ^ »12 

o]Ule)o11 =51°^ °1Y# ^H*>^ ^ll ^ *fl2 ^fl^l iT-fS^, ^-71 Cl^l^ cflolEU- ^"71 71^ 

°11 <8 3«-*13 ^Jf» ^H^Vfe ^13 ^^1^1 ^>4. ^ v 7l 713 flSofl 7l3€ =11* *-^*>^r 

sjst ^-7i an! ^ ^12 ^^1 i4= ^713°] ^gS^ 7RV oi33 7l?M am 53 ^ 2 

^ ^oj-^. i^>ji, #7i ^13 i^^i ^>fe 4 v 7i 7i^v cflofi ci^i'g eqoiEi« ^7i 713 sis.ofl <a 

3*VJL, 4>7l 215.^ -*7l 7l7> vflofl ^71 #^ ^S.3 ^€ *7,>S.-¥-3 ^^1 ^7>-i- <§=SM ^^-7> 

* S^l ** U o V ^l 71^* 5>^cl-. 

S£« cflolEi efl ^1 #^ 33. oil ^f. « c vxl 7l^-§- *\<3.7\ 1^1, >S#^ 7l?V tfl3 

ial'^^3 ojd-. -g- ^-i- 3^ i^l ^-8-*>^. ^i^^3 X^l 

< ^^hi> 

3*V, * 3€- 3=8 3.*] cfls>3, s.^* ^j-s*}^ ^sfl^^-S. ^^^3-. 3*V°fl3fe tftt> ^ 

A^slW 3eH°l 71* t 1 -?- 3S.« «aa)|S ^-^3-^ «H* ^^«-3. 

(*lli ^^13) 

s. 5^ -g- ^-^3 3€- 5.^1 ^^13 3i -S333 1-3S.33. s. 53 3^ X3 ^s.-a 67H33 33 3 
s.3 d/a <d«-7li- ^33ji, 3-fr 3s.# ^-§-^-0.3.3. -tl^-ti t 2 -* fla 33 33 3S.3 D/A £«-7i3 ^# 33 

«a«V3o.s.. 3^8*3 333 37>33. 3^3 313 a333 333 ^-333 €-33^1. 

t^fe ft37> 3^ ?M ^33 ^3. 3 3^-3, £ 6a3 £3^-33 ^ 0 1 33^3 37V3-& 333 ^3* 
1^3 3333 3*3fe v33 33 t 1 *33. s. 6b3 £.33: 33 ^3 l3^ 33s 33-3fe HV 33 t 1 * ^-3 
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Sfr t 1 * ^M-ir *!)-§-«■ ^3 £*1 ^]7> ^I]<?>£]ZL #4. °l*MMte. V4"?] ^-§"§- *S4^ 3*2) °H1 cflSM 

£•3*4. 



s. 521 X*l S ^4<d°] **1<H *i «Had»l-¥-(i)^-. 4 <t!i-ii-§: t 1 * 

33.(2)4. 4 t4^1-§- ^-S-^ t 1 * S}S.(3)«- ^44^ &4. 

«■ -SHoW^fe Sj-i <Hb)1o1«.(D7> 143X 1762Mi4 S4 3Hs «H*M 1^*4. 4 44l44RGB 

371)21 <j3L-y°l ^Al£)7l nfl-g-ofl. ^15:<dSl 144X 3 = 43271) olcf. 

3}-4: <Hal]°l-?-(l)<»ll^ *JS>a 5? ^4-id°l #*1°) ^^)S)<H SiJl, ^Z-<£ 33 ^4-34 z} JE*j TFT (Thin F 

ilm Transistor : 100)7} «8^£|4 Sic}. TFT(100)2) 7fl°lH #4^r ^4<d Gl~Gn°fl ^^S]ul, TFT(100)4 — 
ellt! #4*r *JJl*! Sl~Smofl ^S)°1. TFT(100)2| ii **HI^ 4^ #4(101)°1 ^=14 &4. 



^S-V t"-* S)S(2)fe ^ a] he £11x1^^(4)^, c^ig a)cl^ b}^ e}<y L S.-^e^ t)*]% 3)2. «H°1«)«- 44 
c># 4°l D o lo lH efl*]*Hr ^£) 2fl*l SjsL(S-Latch. *lll efl*l fla : 5 )4, 4 efl*l *i3.(5H4 efl 

*14 «*M4* *«a 4°] D o 1o ll4 efl^l^ IE efl*l 4S.(L-Latch. **2 efl*l 33- : 6)4. 4 *=1)4 flS. 

(6)«*4 2fl4« t-H°lE)# 71)2: *}<y-O.JL >d«-§V^ #^S) D/A ^S^l (7)2}, o}^S.Zt 7112: tfl-§-4*r 



£ ^Hoj^fe. 4*1 = 2) t^xii Tils HHEisi c4* ci^ii Tils ElHElsl «m 4t*l *f|4* Si 

*i<3 35.(8)^ D/A £*7l (7) 44°fl eD4°1 67l)Sl o}^S.S. ifl A] ASW1 -ASW6* 4^4. °llr °}^S 
=l ASW1~ASW6£ 44 t7l)S) ^IsL^ofl ^^-s)<H &c}. z| o}^s.zi ^$)*1 ASW1 — ASW6-& ^^-51 ^ 

A J£ SWl~SW6°ti 7l2:«}oi o)^ s}i+^- 0 l £-£t}. °>^S.Zl ASW1 ~ASW6ol D/A ^*7l(7)S.^- 

E131 ov^an 7^12 cfl^-*v^ ^l^^d^ ^^"^4. 



JE 7-€r 5^1 D/A ««7] (7)2) H-El-vfl^ ^S.£olc}. u}^ ^-ol, D/A £«-7] (7)^ 4 <y 

^ NAND 7flo]e Gl ~G16=r, z} NAND 7flolSSl #^ofl «fl ^- 25 ^2)^1 SW1 -SW164, eflA] 

£1^.(6)2] a)3)sy*]-fe TV1-IV41- ^^4. SW1~SW16^ ifl-g-^l-fe NAND TflolS ^ ^ 

e)ofl tt}-e}Ai AHM SW1-SW1621 <a^<>D^ z}z} c}€- ^^-«>1 ?l7}5lol ^ji, ^^^7} Sr^, 

o}^=.3 7112 #<y-°l ^#2] aI^ai A1« ^s.(8)<>fl ^€3-. 



NAND TllolS Gl-GlS^ 4«lS2) ^]2 cflol^s}, n ^©lel* IV1~IV4<^M1 cflolE^ofl 7l^«} 

a) fee) ©i'LVi: 4*4. °l ^^1^ 7fl2 c1)olEi<Hl 44^. &V42) NAND Tllole^ol S -f 5)11* -t^Sr^ 

5. 8-8- S. 521 5.A] ^-A]2) ErOl'SS.oljl, cl^]^ ajcli. e}«?l L ^4 ^1^1^ 7i)2 ^ ^hs 5)]^) 

-ilJL, -tlS^i -a^ SW1-SW6. D/A ^*7l (7) S.^-Ei o}^-S^. 7i)2 * l^sg e}©] 7]7isl 

4°1°J# 44^1 a. 9J4. 

°14, 5. 84 4°1 D J£« S. 52) 5. a] ^^^4. ^ ^he !|7|^( 4 )^. iEfe 

7} Al^°fl4 ^]SS 7flAls-}jl, ^Sg A|HE ^]^]^E)(4)2) Z} o] ^E}E ^40)S. 
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efl^l S}JL(5)^, 4*3 31*1^(4)7} tfl-§-*H=- #3 fcafrS.-f-El a)he |i7l- *3« 3*1 

cl^l^ v]z)SL a^i jq.o] L ofli- 6 7ll >1* 4}3l-2°1] tfl-g-*}^- 3*111 31 2 cflol^7> ^tHS. ^#€3. °-3.^r. 
°1*V3 (1)~(6)3 3*1H 312: 31°1^7> 3*111 alcli 3=i 3<U L°f| ^-g^. 

(1) -fti. S1-S7-S13— S4274I tfl-g-*Hr ^^1^ 312 HH^} 3*1! 33i «^ 3°J L°fl ^€3 
(£. 83 Alz^-tl). 

(2) 3-§-°fl, -tlSL-id S3-S9^S15^ — S429°fl 3-§-*Hr 33H 312 31333" 333- ti^ ^ojofl 3-^33(33 
t3). 

(3) -tlSl-ii S5-S11^S17— - *S431°H cfl-§-^fe c^g 7)12: *]°]*\7} U13-2. 3^ ^°fl ?^3(33 
t5). 

(4) 3-|-°11, -tlX-td S2-S8-S14-- — S428°fl 3-§-*Hr 33! 312 3337} ^.2. 3<U<>II ^€3(33 
t7). 

(5) c^.o.0,1 aj^a* S4-S10-^S16-» -^S430°11 3-§-3fe 33! 312 3333 al^.2. 3^ 3-?Hl ^g-4el3(33 
t9). 

(6) q.^.ofl i aI^ai S6^S12-S18-+ — *S432<Hl 3-§-3fe 33! Tfli 3337> 33.2. 3^ 3^1 ?-g-«3(33 
tll). 

(1)~ (6)333 ^el& ^tt" ^l^ofl^i 1^*8 3 < ?J^-3 &37> £3.51 Ji. 33tl3 3^<Hl 3-§- *$3 ^tfl^lcf. 
o]9\- ^-ol, ^l! ^AHloflA^ AI^AIA. 67l | 6 ^s. v+ipo] ^■^■^■Cl-. 



efl^] 31^.(5)^ c^Hg ulcli 3^ 3<il L #3 33! 312 3333 ^7l<H] #3 33 ^-fr *|^3. oH 
33, £#^J 33 33.(5)^, ^ *]31*i SI, S7, S13, - S427°1| 3-§"3^ 33! 312 333* 333^(a]z}- 
tl-t2). 3-§-3 -tl^Aj S3. S9. S15. - S429°fl tfl-8-*Vfe 33! 312 333# zfl *] a}-* (*1 3 t 3~t4). 3*3 *J 
S5, Sll. S17. - S43l3 3-§"3fe 33! 312 333* efl^sU^zl t 5-t6), 3-§-3 41 A* S2, S8, S14, 
• S4283 3-§-3*r 3*1! 312 333* 3 3 «V ^ (3 3 t7-t8), 3*3 *J:£*i S4. S10. S16, - S4303 3"§-3 
312 t-flole)* E}|^l^al(Alz^ t 9~tl0). S6, S12, S18. - S432°H cfl-§-*>fe ^^1^ 312. cfl 

olE^l- sfl^ltl-^C^ 2 ! tll~tl2). 



S£ sfl^i sis. ( 6 )^ ££ ass.^ efl^ 21 5.(5)7} l^^-al BflAll- ^^V Al^ofl^, Efl^l S]S.(5)Sl 

$*}&*H*]2t tZ, t4. t6, t8, tlO, tl2). ^-ft £^l*Rr *^ 6 £l S.H EflAl 35.(6)^ efl 

lEth efl^l S1S(6)7V cflolEll- efl^l&VJi *ov<H|. Hfl^l <|a(5)fe 31 2 ^oIe^^I^ 
^ -ilA^ofl cfl-§-*>^- =1^1 « 312 dlolEi)* Efl*ltbcl-. 

SLB. efl^l S|S(6)ofl^ 312 dlol^^ D/A ^«r7l(7)-^l^ °}^3-=L TflS ^«r«cl". D/A 

7l(7)cHlfe i^aj el-o] 7 l?Vsl ^ofl^ <*^*}s) ^^r^. °ll» i 8-8: nSell'a °fl SU^H 

o. ^ ae)iojo)]Al^ i^s§ e)-o] 7 l^Vsl HQ 0 ) ^^2-. ^^^^ ^°J-ol ^-#^cf. 

D/A £#7l (7)3.^1 7^12: ^3L4j <4«| SlS(8)ofl^ ^1^^ ^^€4. ^A^l ^ 

si s. (8) ^ -ilx^l ^i^i -tlS: SW1-SW6S1 feelofl 'tl&^i^ ^1^* 3)^4. 
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aI^aJ ajs» X\± SW1 ~SW6^r SW1— SW3— SW5—SW2— SW4— SW62} £.2.3. *W X1H0°1 "HM, -tl^id 

SI. S7. - S427^S3, S9, -S429-S5. Sll. - S431^S2. S8. - S428-S4. S10. - S430-S6. S12, - S43 
22] -£.2.5. 

olsf ^-o], £ *Ja1o}}s] Alj-Aj ^.jg. s]3.(2)^f a^-oi ^«Vo|)^ ^«}*{|°1 ai^aJ-o. t^^ji, *«V<HH 

^^44^1 -tli-ii* T 1 *^. lT^ Bf^l 7l^VS] ^»V^ ^«VoflAi D/A «€"7l (7)5.^^1 #33^ 

oV^-S.Zl 7fl2. ^<a-Sl ^-^ol ^Jl ^ol =17] nfl-g-ofl, <?]^s}^ ^J^^aH ^-31 ^"a-ol ^^-^^ £. 6aX] 

SA]^. Ufa}- ^ V«J3 T 1 *^ *g«fl?!^. 

V U J3 t 1 *^ £ 6aX| £^1« a><4 ^ a afl ^ ofc^ ZJ- aI^aIs) ^oj. ^.g. ^§zr>^ 3}°1 ^«V^°l7l n^M, 

D/A (7)°fl ^^Itt 3°J-2l ^^-i: 5.2)1 °J°>cf <* 0.3. tj.2.3.*|, zj- -H±^S\ Hefl^J^ 

£ SZcf. is^s] f-tfsj CRT°H X)# «^ 60-2-3. 

°]s± £ -a^HHHTf Ajs-S-g. 671) £El^ ^«1-7l nfl-g-ofl, a*s^ Efl^] ^3(5). SE Xl*l 35.(6) ^ D/A 

^^71(7)1- l/67fl<?V ^^1^ #31. #2flX] ^P-S" 213(2)2} ^ # <^q% £ Sa 

^-^M. SV^ cHaflol «.(i)s]- ai jta} 3^s.(2)» *«1 7l3fr°fl -§-<>l*>7fl £ Siq. 

3= St. l£ 2 j el"*] 7l?V2l ^«VoflAi -fr£«l*f|2l Al^A}^. ^, *H^»i*l)2l g£<S* T L **|-7l "|*X|, 

1^4 aj-o] 71^-21 3«VJ!l- ^aVoflA^ 0><£3ZL 7112: 3°J-21 q-^-t- 3$*Hr 53^0.5. -§-°lS}7fl VS>3 ^-fr 

£ fltK a =Aj-£ 5^ 7 > aj<H*|7l nfl^-ofl, ^oj- ^ol 7 > -g-o^qjl, h^o]^9] <3 8*^. 

£th *=flfe. H HI 5*1$ z>°1, ^=^-§-^1 7)12 3« «fl^3f ^-^-§-21 7)1S 3€ «fl<d(°^1> v 32711) 

01 t -a*i°fl2i zi 7ii £# st^-s. ^ xi^ ^ satf. 

£ ^V, f^Eflfe c)q^ TilS cflolel^ h]e ^s. n a_s_ ■syft-Sr nfl. 3.Wl*\ (n+l)7ll ^^-^"3 

>Hi q?l L«- n7HS #<S £ 5a c}. 

*2fl^- efl^l flS(5), 5^ efl^l fl^-(6) $ D/A ^«-7l(7)7> ^ «f -tl^ll- i^- (n+l)«l 

£2} tiqifi uflolEj^- *)q^ ^^.7> $a52*l'3-, -g- ^^1^1^ q- a|s a-f- n ulEsl tqqi cQole)* ^Bls}^ #cf. e] 
nfl^-ofl. 2fl^l 33.(5). efl^l S]S.(6) ^ D/A £«-7l(7)2l l a l^£ ^ v 3^ £ aZ^. Ji 

(Xi 2 <a*H) 

^12 -s A H1 ^ Xll -a-^H]2l T^Jflofloljl. 16X12:21 QCIF fl-^ (144X 176^)21 SA) sfl^it q^- KM 

S. 9fe ^ "g-^ofl 4« o«;g 5.A] Aj-^o) ^7.H121 Al^Aj £)3.(2)21 M-qiflul 5UC1-. XI 

2 ^Aleflsl Aj^Aj ^ 5)5.(2)^ ^ a] ^q^El (4) 2f, Bfl^ Sfe 2fl*l S)S.(5a)^-. 

2flA] S)S.(6)2}., 7112 Ai^^.(H)Sl-, Al^Aj A1^«.( 12 )1- ^f-Hl&l-Jl 5a^. 

a] = e eliq>:El(4)sl- fil-^- ^-q XSTU, /XSTU, XCKU. /XCKU 3X1^ -&iL c^-ol SLSL(i3) 2f 5^1 
SIS (US ^ll Xlt S)S 14)7> ^^qcH a tf}.. ol efl.g S]S(14)fe 2]-¥- <y^ ^ XSTU, XCKUX1 

€ A Sfl^ ^$S><X iEfl Jg^ Al^. xst Sl- £S l-€l A) 3: xdk-i- ^Aj^JI Oil- A]^.§ ^Jg A]Be 2))^^ 

El (4) X| ^tb^. 

ai cHj2.= (i3)^, ofl§ s.^ je i 0 ofl £Al^- S-ol, 3^1 ^q<4 ^q 3X1 q« pmos £«q^ 

El Ql. Q22> NMOS e^l^El Q3. Q4S. £. <=>] 4°15.^(13)^ S>^1 ^^q°] oVH^-. 

eflt 35.(14)^-. XI* 11*1 tf-S- J1SS ^-^€4. £^1^ sflt SIS.^- 0-2.5V21 3°d- 3^-1- ?c v 

IN. AN* 0-10V21 3°J- 3-5h§- OUT. /0UTJ2..SL ^€^q. 
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£ 112] 31>f'd€-33.(14)^PM0S Q5-Q921-NMOS H€*l^lH Q10-Q143. JL, NMOS S€ 

Qn Qi4^r *>-§- f^?l* NMOS H^l^E) Q12. Q13* f^7l* tM^jI °1« *V 

5. ^7}^ A]ilN. /IN2] feeH €°J-§- #3*4. f^l^^ NMOS H€^l^ Q13, Q142J =sH°l 
#7}a4i=l O-IOVS) ^<a- ^I^-SJ a]2.7> #3 €4. 

a|£i ^^^^(4)^ £ 12 ofl ^Miti 3a£# 4e1-\H *2} Sol. #3^ oliH^^I- ^€ 

4. 

^£3 2fl^l S]S(5a)^^ S^a-^ 4«ms] c^Hg 7)12: dl°1^7V a«s^ sfl^l 3|a(5a)^r vfl^-ofl 4^ 

2] EflA] 12 4 #*(5a)]» ^«1*>* SiS. 4 efl^l flafe ^ ell *l^(4)iMMH #3« a] a 

E *l^°fl 7l±*M 4*1« TflS 31°HH1- eflAl^. Cl*l>g 7)12: CW^fe 3^21 S^l A3l 
^ A5L(15)°1H -S^€4. 

a = efl*l flS(6)fe SS. -tli LOAD, /LOAD°fl 7l±*H, sfl^l flS(5a) ^ ^] fl^sl 2fl*| #3* 

EH=J°1H 2fl*1^4. 

5E Alx LOAD /LOAD -tl&fe ^ efl^iEi (4) 2] zfl^^E] 7l±*H ^€4. ^*)]3^ 

afe a= a1± LOAD, /LOADfe- ^ ^ eflx]^El(4)2l 3^*21 31*1^M #3* 0 J*1«H *fl°] fl a ( 1 6) <H1 7-i 
-s^k 4fe 5Joit|.. ^H-a °l-8-fe as. load. /LOAD 21 « ^#^7] 2i*ti*H4. °}ai&| 
3a(16)2l 3.3. 4°1 -2-2.(1 7) 7> ^^-sl<H 

o]s\- a-o], as A]i load, /load* ^ ^1 31*1^3(4)21 #^-§- ^^a*!. *l-WMi as 

a!5l» «A7> $M*1 *J3l <r Si 1 }. 

7fl2: (11)^, s i3°fl 1M1* si as* 44\» ui-si- ^-o], ciiac-1 fla(2i)2V, 4 a 3 fla(2i)2i #3 

ofl 34*3 *K*2] efl<§ fla^TS *]**\, *|2 eflt flS : 22)4, efl^ ^§ fla(22)2] #^o)] n}.^ 
-g-. 25 ^o^sl^ oj-^-azi ^21^1 fla : 23)» £fe4. 

t)1 s ^^-^-(li)ofl^ s 132) Aa7>^*3*isH 5d4. ^-^^^s.^, a= £fl^l flS(6) ^12) Efl^l flanVcf 
s 1321 fla7> -a*is|oi 0^4. 

B)lt fla(22)^, *-a S 1421- z>2^ flaa ^34. ^ 14*1 ^S.^ 10V2]- (-5)V zvofl 211 P 
MOS E€*1^3 Q21 * NMOS 1^1^ Q222V. *««Vt|| 10V2V (-5)V zV°H *J t PMOS E^^]^&| Q 

23 ^ NMOS I^^liE) Q24# °1 zflt SlS.(22)°H 2l«fl 0-10V21 9j ^ ^tf* (-5)~10V2l 

a «tt«tj.. 

o>^an ^21*1 (23)21 "a^-Hlfe o>^s.n 7)12: 3<y-°l ^^€4. °1 °>^s.rL 7)12: *d°J£ s 15^ ^4^^^ 7-1^ ^ 
fla(24)°fl^ 5*1* flS.(24)S.-?-El o>^a^l 7)12: V1-V16* Hi 2 ! (^^ ^ 

# SIS : 25)2> i£ CM.2.H. (30)» «fl-g-«l-fe ^21^2) ^^^4. ^2)^1 (23)21 E}- 

-a-ofl^ ifl-§-*V^ -t]^^°l si^. 

7i*^ fla(24)°flfe 21^-a^E^ 2^21 7i# ti<3- v refl . v ref2 ?v «1* 7]& ^-j-* ^l*^sa ^<a-* 

o.a«| oV^ao. 7)12: ^<a-oi a|a^^4. 

01 s\ g-oi 7^ ^s. (24)21- ol-^azL ^21^1(23) Afoiofl ov^-a^ »l3ii(25)« -a*l#sa*l, 7^ fla( 

24 )a-?-Ei o}^an ^21*1(23)^ S^r ^7} 8i«H^U. flS(24)^^Sl dial ^zj- 

^ - 014. ^p-sii^sa^, 7-)^- ^--g- fla(24) Ml2i w ^*i a.*) « ^ 

S 13*1 SAltb 167fl2l C>^an ^21^1(23) f SV^-Vol ^3, ^1^1^ 7)12: tflolEH 4^ °>^a^L 7^12: 3 

<a-°l ■ti^€' : l-. 
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-tlJl^i <d^^-(12)^. S. 15°il A cMI<& Sl5£» M-Ef'i «)2}- *M^2j oj-^sa ^21*1(25)* S^t*. ^aQajo.5. 

fe. Til 2: -a^-f-(ll) ^fil 167fls} oV^-an i^*l(23)°fl cfl-S-Sl-^ 6711^ o^S^L ^5]*) (25)7> -g*l«cK oil- 6 
7fl2l o>^S.H ^^Al (25)21 H^fr 7fl2: -^^-¥-(11) vfl£} I67fl£j °h£5:i ^*1 *1 (23) 2} Zj- <ti#ofl "tfX o} 
$m. 5&$, 67fl2] o>^5:2 ^21*1(25)21 El-^ z}-4 cfl-§-BUr ^i-iH 3^r=l<H °1« 67fl2l o>^h. 

i2l*] (25)fe ^ ^±swl-sw62l fe&H *■ -2-5- *iH£cf. 



sfl^ Sl^MI ^*l2|-b -tli 2}5(26)5-?-El <dSL^ 41*5 <tJ2L SWl~SW6-8r Jii cfol^s.(27)# 

*«( eflt 2}5(28)°>M ^°fl ^21^1(25)21 X|<H ^^4. 



sill 3|5(28)^r, *^ 5L 1621 ^ 355 tM^CK °1 o~2.5V2l z>fe 

<d«* (-5)~10V2l #<g- *1#-g- z>^- -tlSlS. £ 1621 ^^d°2 i+E}-<d! Bflt £«~«?-(31)fe S. 1121 

slS.21- ^-<ys}JZ. ol 2} 5.2} ^ofi SE^- PMOS S^l^Ei Q25, Q284 NMOS S<&*l^El Q26, Q27, Q29. Q30£- 
5 °l-¥-°l*lfe 3l>t ^^Y(32)# ^7>tb o^o^ 5tm. Bill (32) 5)11 ^^-¥-(31)21 #^<?1 

0-10V2) ^«3- *l#-8r ^ >OJ:t- ( . 5 ) - 1QV21 z>^r a]J15 <g£<&t}. 



^-¥-(12)^- -a^ ^IJ: swl~sw62l feeH nj-eM, <?]3*Kr 67fl2i aij^ai ^ <>i- *fi4°># 

67flnl-c} £ l 5 ol ^s.71- ^^SlJl, Z)- Sl^oflA^ ol- S>M-2l >il 31 -id °fl °}^S.=L 7il2: ^tf-fr ^-g^Vt}. °1 
ofl nl-El-, Al^Ai 6711 SAl7> «g«fl^lcl-. ^-i 01^01^.(1)01)^, £ 150H £ Al^V «>2l- z>ol, RGB 21 zl- Ajjofl tfl.§- 

*Vfe -tlJ:^ 0 l iacfls. «fl<S£l<H fl^l °U-g-°fl, 23>i 3.^)7} *$n*)7]) 

olSf Z>ol, *|12 -aAlofloflAife 1^3§ El-ol^- iAl^- Ifl, AlJl^* 671) 6%2. 7-%Z}7) Ifi, Efl 

*1 SlS(5a), S.H EflAl SIS (6) S TilS <d@i-¥-(ll)» ^-8"^ ^ t 1 * S] 5(2) 21 ?V^* ^ Si 

21-SML^-El oj^^ Zl-^ ^1^21 ^<y- 5fl^ ^«r*)-^ efl^ 215.(14. 22. 28)1" ^^l*>Sa7l nD^-ofl, 
7)121 i^^-2] oj^^. 4, %o) 71^21 21^-oflA-l efl»t >£^-g- ^^.7> S£t>". ff^SZL >i2l ^1 

(23)21 ^flol ^7-Vofl <y^Hlfe a]x»1| cflSUA-l^. ^-§-21 gflf Sl5.(22)°il^ ^l^"g- 3711 «>5a7l nfl^-ofl, o>^- 

£E ^21*1 (23)2) i5f >tl#*>7fl ^ Sa^. 

S£*. ^•■a- 3)5.(24)^r 21^-S^-Ei 2^2) ^^-ofln}. 7}^}^ 16^21 o>^S.ZL Til 2: ^ 0 J-* 

afl^-ofl, 2lJfs.-fEl nf^^-21 ^<y-* <y^^l ^oV£ Jfltf. a^-. SlS.(24)2l zj- ^ofl o>^s.^ al 

51 (25)1- ^^sf7l afl-g-ofl. ^-<a- 21 5.(24) 5^-El o>^-s.n iflAl (23) 5 ^ »H ^^-7> Sol 7^ Sj* 

315(24)21 i«l ^ ojcf. 

(^13 

^il3 ^^Hlfe efl^l 215(5) ^°D^ #V ^> V DD 5^- El ^^1 Vss •«* ^i*7> *5*1 2^S.s. 

£ 17^r efl^l 215(5)21 ^13 -a^Hl2l 5l5£olcl-. S. 172} efl^l 5)5(5)^ ^ °J^^°1 *i 

^•=^0.5 ^#slol 27fl2l °1»lEl(^ll ^112 ?]alEl : 121. 122)5 o^ol ^ 7 ]<q S}5(120)2}-. oi«lEl2l 
zj-zl-ofl ^^q 3<y. v DD ^ ^^1 ^i-y- § °1-¥-* ^* *)1°1^ ^^^l^EK^ll ^ ^il2 ^^1*1 : 1 

23, 124)21-, cl^l^ i\)2i cflolEll- 71-2^ Sl5(120)«fl ^^"^ HQ ^iHsl-^- Hsfl^l^E) (*l3 ^21^1 

: 125. 126)21-, 7121 £]5(120H 7l^^ cflolEll- Bl^#^ 7lz_Vofl 5S. efl^l Sj5(6)°H -g-^l^ NOR Si 5 (#^ 
315. *1)1 ^ ^il2 feel S15 : 127. 128)# ^fe«^. 
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PMOS as«3^3 (124-126)3 Tflols £*Hfe 3E.333 ^ ^111 313^3 (4)a-f 33 33 D <} 

S 3^)7) <?J333. o] eW3 a15:7> 3°1 ?fl*§3 nflfe- 33"§- 333^ &3. NMOS a^3^3 (123)21 

7))oj e c^V^fe o] eJ-3 d J ^Jif 333(129)°fl3 333 32-71- <y^33. 

NOR3a(127 128)fe PMOS H«3^3 (131. 132)1% NMOS £€3^3 (133. 134)1 ^3 *1« 

3(4)a^33 333 *!±7l-*W "fl.^^l-^ 33f-£a€3^3(133)7>£-S)3 1=33^3 (131)7> .2. 

H£|JL, NOR 4 a (127. 128)2) S.+ 3ta Jl3€3. a*, ^3 3 = H 313^3 (4)a-?-3 s] 33^ Aljr. 

7> 5.^ 3<§3 "J. # 3'S« ; 8 33 ^ a33^3(131)7> H33^3(133)7> ^.H.5]J1. 33H 32: 33 

333 3337> NOR 3a(127, 128)a^3 #333. 



3-g-°fl £ 172) d|olEl efl^l 33.2] ^-31- £ 182) 3333^3 3i*M 3^33. 

Al3tl3 333, ^3 Zfl3i3 (4)3Jf33 EH 0 .* 1 AlS7> 33 efl>gol S}^, NM OS £33^3 (123) 3 P 

MOS S33^3 (124)7> AH. NMOS H33^3 (125)3 NMOS E.33^3 (126)7} -&3 fijji, t^ig 7fl2: 33 
E^3 H 33 cflolE^V kEA^ ^H. B3 33 ^333. 

3-§-°fl, 33 t2°fl 333, <t3 2j| *1 :i E) (4)3.^31 E)-ol° 0 l A]i7)- 3.-2- Bfligol sjig, NMOS S33^3(l 

25)2)- NMOS £33^3 (126) 7} .2. = 7} 3fe cfl-iH, NMOS H3*1^3 (123)3 PMOS £33^3(124)7} fe3 ^ 
331 741^1 3337} <gf-3 33 3)a(5)3 333*1 #33. 713 S)S(120)°flfe 33 33 V DD . V ss 7> ^g- 
S)S(120)rr iiH A. B°fl3 ^33 7fl2: 3333 333 TflS 3333 33 3^1 333. *M ^lt 

3°*)- v High 7> v DD a. s-f 33 33 v Uw 3 v ss a 3t 331 333. ^. 33 3a(i20)fe 33 t2 3 

33 yc A B 6\) <$BHQ nflolEil- 33 3333 -f}333. 

NOR 3a(127, 128)°fife, 33 tl~t22) 33 iflfe, 0 - 3V 3^3 c-1)3e)7} ^33. 3 33 3fe 3HH jfl*]^ 
Ei(i 1)3.-^3 3} El-ojoj A]^^ ^o] efl»iol7l nfl^-ofl, NOR 3a(127, 128) ^2] PMOS a€*l^M (131)^- AS ^ v 

Efloicv. o] afl-g-oii, ^> v DD a-?-El 3*1 v ss ^ ^^" 7 > -?"^ 7 > 

5)<H] i«l 7-^« ^ 5fl^. 

£ 172) Afls^ efl^l SIS. (5)^ A^sf B^2] z^zl-ofl NOR 3a(127, 128)# ^1 ^l^-ofl, ii<= A. B2) 

7 )A^'^.^=ol 71S1 *f-«VJl. *2))21 2fl^l S)a(5)2)-t 1 V^-7l-XlS. Al2l- t2 o11^ t\*]% C-fl # o>^ ^ O.S 

Alzy t2 ol^L, AlSS. efl^)^E)(4)a-^-E)2l E|-o)nJ A]^^. ^]^ol sqji. NOR S)a(127. 128)^ ^-^^ 11 
^] H3L3.*\ 71^71 nfl€-ofl, £ 2°1] t^ltb *efl2) efl*l S)a(5)2)- n>^-7>^a) a= efl*l S)a(6) 

oil ^« ^ 

°12)- ^-ol ^g- ^Aloflofl/^fe aPS.^ ^o- efl^ S)S(5)2) JL^ fce)S. ^^g*>7l nfl-g-ofl, 71 

7J- ^ofl xjijq ^oj. ^ Vdd S-f-E) 3*1 V ss a * 3.*] ±x] 3321 *)#-8r S.J2.«- ^ xi^. 

£ 17*IMfe NOR S)a(127. 128)1- <§9% q*\ 3a(5)2) #3^°fl -a-a«Vfe ^^^^^1 D J:. ^ efl^l 
^Ei ( 4 )7> * 713 V DD ^ Vss a 21 3# 3-ff! «o v 3^fe 71^1 ^ fls. ±4t NOR flS(127. 128) 
cfl^^l -a-^sfli °V37>32) 3L3)-7> <a«H3c)-. 41 S- 192)- ^o] °l»)Ei (47. 48)1 ^-^sflt °l-37}*) 

2) JL 31-71- -gol^Cl-. 

£ 192) #3- °Jb)e1(47. 48) fe 33 3°JV DD 2V ^3 Vss3°fl 3* 3^r€ 47fls) S€3^(35~38)l 

e ^1^(35. 38) fe ^ b)]^^ ( 4 )a-?-ElSl Efo)^ 3^7> a-f efl>S^ nfl. ^ «l>g#^ 33 ^ 

ofl ^.^-cl-. ol# e^^^E-](35, 38)7>fe£)^. ^3* 7fl2: ^ol^7> ^32)3 «^S- 3^(47. 48)a-?-3 #3€ 

3. -S#*y 33 ^2, ^^^1^3(35. 38)7> iE^Ji, #e)H. 333(47. 48) fe 333 331 -8-33:3. 
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33 #3^. °]»13(47, 48) 33 s^^^e1(35, 38)°fl 3*11 °]33(47, 48) MH1 Jft* ^^-7> 

$!-§: 33^" 5U3. 



S^S. 333(47, 48) 333 ^^<4S.^. £. 203 SAl^t- u}<4 ^-o] NAND 33(57, 58)» 3-3*fl£. #3. £ 20 
2] NAND SjS. (57, 58) S 313^3(91 ~94)3 ^333 &3. H^<3 ^3 (91) 3=2= 33^3(4)3-^3 
2] 333 A]5i7> *V3 ^ ^Cf. o] nfl, A»f^ Efl A ) ^5.(5)3 33 

NAND 33(57. 58) 31: ^^7> * = 3 &3 €3. ^3 A l— — 21)3^3(4)3^33 333 X)S_ 7 } 3 

-f ijflifi, ^ «1>S*^ 7)5 «8 2=^3^3(91)7} .2.H33 2=^3^3(94)7} -fr3^, 331 7)12: 333* aV^ 

# HHEl7> >g#^ 33 33(5)3*3 f^€3. 



E&3. 3^3 ^^HH^Ife 3^r 3:3:3 7-i a1*L2= 33^3 (11)3*33 -tlx. gc.^- n #3 -ilJ: 

* ol-§-5l-^^°V, A]Zl-tl-t22l 7l*H ^# 3^3 53* 3tt 7l ^-§- Al^S l£S 

7>^is. 3-3^ t &3. 

3» i 21-& NOR SIS. (67. 68) 33 e ^^)i&|Sl iSt 21=1) ^3}^ ofl§ M-33^ SlSS. 

014. =L£. aJ^tt £ 3°H 2£3# M}sq. £01 Alzj- t 3-t4 ^-331 33 211 t°l 33 nfl^-ofl, a^ t3 o);£ °- e^*] a^ 
(133)7} £-33 2=313^3(131)7} £«J=13. 333, Alzl- 1 3 3 3£r -g*^ 211*1 33.(5)21 33 3-f zflig 

3 33. t3~t4 331 7412 3331" tiV^^ 3333 gfHg 211*1 33(5)3*3 #333. 

3^3 £ 1721 a»#3 Efl^l 33(5)33*r 331 TllS r-)lolE^3. <£3 3333 #3"i: 33 S}3(120)3 333 

3* H33S133, 3i^ 333£ <a^Sfl£. ^cf. olofl n}e}, £ lysl S^*l^e1(125, 126)21 ^4 NOR 33. 
(127. 128)21 ^ qetV 'r SI<H 33 ^-g- ?V^3-« ^ 5*^. 

A o V #^ «A)e(iH*|fe ^-^Sl cflolBl EflAl 21 S# <3j^ ^1S1 A]^Aj ^ sjsofl ol^-^^ ^§ -g^SV^^l 

-tl^ 33 °l2lfil S.^, 1-^, ^AV^ 33 lfl2l Al = S Efl^^El(ll) f-ofl£ ^ -§- 7}*^. 

av^^. z| ^AlofloflAlfe 144X 1763^21 &X\ ^ ^^*}^^n>, o] o)si\^ s.X\ n^o\] tfl 

a^V, Zt ^AHHA^ Aj^Ai^- 67 fl ^e^A^ oflofl cfl*H ^^*>55iAl°>, AliAi^. * 7 fl 

^ tt^-fl Aj^Aj* #^711 ^E^Ai -2-^33 q-¥<H ^^3-£# *>^7l ^l^-ofl, Efl^ ^S, 2fl*l 33 

?S D/A ^«-7lsl ^ Xi<H Al^Aj ^SSj ^ jlcl-. -tl^Aj AJJ: 

^n-a ^ 3i E^^i^E-i ^ ^<y# 7i^ ^ -§-01^1 ^ jacf. 

S£? V i Sl^-S^El AliS. ^cg 71^ Aj-oj]Ai 2111 ^S-§>£# *>5a71 nfl^-ofl, 7^3 3# £> flAi Efl»§ 

=fl£.7V Si<H^13-. SE#, 71^ Aj-s] e^^^e^oH ^aisi zj- ajus] ^<g- ?fl«a# -a^* ^ 5fl7] nfl§-<fl. Al 

3L^i t 1 * 33(2)3 ^S- 3 }-* ^337>1^ ^ sa3-. 

^^.7> siH i3 ^-ai ^^)sl 5^3-« ^ aI3. 

-g- ^ofl 33^. cfloiei efl^i ^s.3 #3 33o|| flr-S- B o v 3 5j7fl 3^3 nflSofl. -g«^ 3?v vfl2i 

4i3 ^33 33-* ss.^- ^ Si3. 333, £ 33 X3 3-§-3^. 3^3 3^ ^3 33 X3 3-31- 
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(67} ii-r'^l 'M M 

jfcfl eM'SH*! efl*l*Mr *]2 2fl*l 3^-, 

oV^SZL Til 2: ^«a-o.S ^^-sVfe 4^3] D/A <fi«-7lS>, 

* 5L^*V*r 3* *}tt 33 3.*} 

St 1 * 2. 

^igx}3\ a\*fm 4^ o>^-S.n ^$1*1* i^ol. 

SLH afl<H*Rr ^$<L3. «|J8 

St 1 * 3. 

*i2*j-°n 5a°H. 

-^•71 efl^l fls, ^-71 *fl2 $3.. #7] D/A ««7l ^7l o>^s.n ^*]^r, <i]3:4i, ^aJ-aj ^ Sj-i H<a*l 
^3)- -S-^ti- 7l* #<>1) ^Ajs)5i > 

$7] °\^3.ZL ^7] D/A £$7l Z^ofl tfl-g-SH ^7fl^ ^^lSlal. ©1* 4^7«^ 0>^aZL 

S).u|.^ *>ai|5t>Bila ^-S]^ 5!* i^l =9-^1. 
^ T 1 * 4. 

AJSLAJS] ^# nOvfr 2 O.S. m. ^7] >Hi HflA] SUS., $7] A]2 efl^l SjS ^ ^7l D/A €«7l 
n/m(2 < nIZS., n/m€r ^^r) 7H <&4|£|jL, 

^•7] oV<J-s.JL ^^^|^ ^7l D/A ^«7l ^"fl cfl^ m7l|^ f^^S 5*1 
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3^5. 

#7l 5H1 X efl*l 93.°!] 3*11) TilS 3M3# ^-g-SHr Til 2: ^ Sjsf 

#7l Cl^m Til 2 m 7fl 7H€- t!^d^l tti-§-*Hr #7l TflS t-flolEl^. #7} ^ S^ofl 

£^tfl.sL 3* ^lo S ^ ojj^ KA ] 

Tlll#°il Si^H. 

#7l Xfll 2fl*l $3.^. 1=1*1! TilS 4Me)£. efl*l^ on ^li 3«g- >g^Sl t^^l^ TilS c|)oJe)s eflt ^ 

$ SJ-sL* £«-*Hr f^^S *V£r «J3 i^l #*1. 

2fll*<Hl 51°]*], 

#7l efl^l sls.21- #71 D/A ^€-71 Al-olofl ^^ISUi, #7l *\}2 ell ^1 33.5.-^ Tils tiM^l- ^ 

2 ^tt ^flsl t}x]^ Tils cflolEjs. ^«-e>^ ^2 311 i«-s>Jl, 

#71 d/A ^€-71^ #71 ^12 eflt ^s.fil #?H1 7l^s>o4 o>^s.n Tils ^<a-o.ssl 3* ^.Sl 

3. 5-1- ^ £*1 #*1. 

^T 1 * 8. 

#71 D/A £3-71 if-, 

#7l ^2 e»*l flssl #3* cias.^ cisdsf, 

#7l nl^dsl c|sh. ^3]-ofl n^e^ 5.= ^H^ji, U^ofl zj-q- cj-g. ^oj. c>^-s.n TflS ^^©l ^ 

5)^- -a-^oj o^ S n s^*li- a^ji, 

#71 #Si <d -a^ #71 clsc-lsl c]icL<= ^ofl n|-e).Al ^-tb #71 f^sn ^^1*1 S\ -a^ofl ^-g-S)^. o}^j=L 

3 Tils *}<y-8r. tfl-S-e>^ #3-iH ^*>^ f^os ^ ojj^ iA ] #*i. 

9. 

*Hl1MI Sl<>H. 
#71 D/A ££-71^, 

*ll 3°J- 07VS1- 2 ^ £74 *HI 31 *IV ^VfiJ-, 

#71 X12 2)1*1 S}3-S] 7la^, #71 *W iT} Z^*| %4?%2] f OjH gCjtfM 
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^7] Afli <g afl2 3<3- ^71 *J<?i 71^21 21^^ £tf &Qo) ^S]fe 3"fr *3 2-3- 

S^l 

3^ 10. 

aJ-71 ^2} ^ig- i7} 4401 *j^*H] ^4=^ ^r^S] ^ £\ 3.1- i<&s^, 
Sl-fe ^3 3*1 =9-^1. 

^T 1 ^ 11. 
*11l*<Hl 5^1, 

^3.2.3. ^ jg-si. 

^ T 1 * 12. 

aV 7 ) Ajai s\S.^ £1-°] it a] 711!- 2] #«}-olH fl-i Sfe dl-g-^fe -il^-tf 

-I: <d^*>Jl, l^nj 5l-ol ^7-1 717J-21 ^«V°fl^ 2^ Slfe n^r v\^^o\] tfl-§-*Hr A]i^# -id^^V 
^ 3* f^AS. a^l =9"*1. 

13. 

a o v 7 ] D/A >£^-7l^ -9-71 ^2L# 33.7} ^ii cfl-l-^^ -5d^*>fe ^-f *}-, ^ <fl-§-«^ 

* e>fe 
$^MJ- 14. 

C-ilolE^ Efl^l $ JLOll 

^^21 #^>a-ol <y3#°fl %4?S\SL, ^Z?2\ Q*W t a^^°fl *lll ^ *1l2 ^^-l- i^-*} 

A J-7l afll ^ ^12 'yolElofl ^-^-^-^Sl <H-¥-» ^S- ^H*>^ *H 1 ^ ^12 ^41*1 rii*l-2h 

AV7l ^^1^ f)l°lEil- ^ 7 | 7 ]C$ ^^.ofl <a^t^2l ^-^-1- *l°1SHr ^13 ^41*1 41^21-, 

<#7] 7]-^ SlS-cHl 7l^€ nl^l^ cflolEll- ^r^-sl-fe ^ $3. 
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#71 in ^ m +$\*\ ±.*}$= ^7]%°i g#« 7i^> oi<q^ 7) ^.<hi ,&*h A o v 7i *m 5? 112 ^-i- ? 

#71 *)13 ^$1*1 i^r #71 7l^> tflofl *s}<^ Cl^l^ oqo]El* #71 7j«? 3S°1| 

#71 #3 3Sfe #71 7l?V vflofl #71 #3 SJSS} #31 ^VS.-¥-E| 3*1 * = *1 & 

S.^-. **1 71^ 

* #fe 3* 4=8^S *Vfe 3M«H efl^l $3.. 

^T 1 * 15. 

11 14*<H1 &<>H. 

#71 #3 SlSfe #71 <g*<g 7l?V ifloflfe ^2) feel A] lf #^S>J1, #71 >g#*8 7l?> O^oflfe #71 7^ S]S°f| 
7l^€ iflolEll- #3*>fe 3* ^ °-S *Vfe H|°lE| HflAl SIS.. 

^T 2 -* 16. 

#71 SliMr. 

#71 7l?V tfl°l]fe i^si feel #71 -g-§*8 ^Wlfe #71 *lll -yiHEiai f^-i- av^ # 
3*Vfe 111 feel £# SJ3.*K 

#71 4*4 7l?> Vfloflfe dt^S} feel Al^l- #^3->3I, #7l 7l?> olSloflfe #71 ^12 ^BlElSl #3* * 

3*Vfe 112 feel <£# Sis* i^-s-l-fe 3* *Vfe cfloiBi efl^l sis.. 

^t 1 * 17. 
11i6*iHI Si<H7-1, 

#7] afli ^ ^|2 feel <3# SlSfe NAND ^IS, NOR 1l°m ^ #3^. °Jh!e1 ^ ^ufl- aSJ-*>fe 3* s-^i 
O-S 5>fe cflole-l efl^l SIS. 

^T 1 * 18. 

#71 %-n SlS°fife #7l 7m?lxlol olJjL-i- l+^lflfe >0l #2:^. #7l ?1 ?_> o] °1 7l?V«Hl S 

feel 7\ ^fe *ll2 #2.71- *-g-s}Ji. 
#71 SlSfe. 

#71 <S*% 7l?_> vfloflfe i^sl feel #2:1- *3«loi, #71 4*4 7l?V oifiioflAi #71 *l2 #27> #7l *^ feel 
A 352* °fl #71 jfli o]b1&|£1 #3* «v*i *3*Hr ^lli feel <£# Slss)-. 
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#7] <g£3 7)1} vflofl^ ±^S] fee| AlS* #^«Val. ^71 ?1 ?V o^oflAi #7] *f| 2 A)i7> #7l S.^ fee] 

7> Sl£-§- nfl AV 7 ] *fl 2 °1»\£\2] -t-^Sl-fe *)12 fe2l 2j3» i^fe 3£ ^^^-S. *Vfe Hl°lEl Efl 

*1 sis.. 

19. 

^ii8^°ii 5a<>w. 

aV 7 ) ^ili «J *)l2 fee] <3-t> Sls.fe NAND 7flole_ N0 R TflolJE. * #^5L ^ o}- i^fe 2# *3 

°.3 «Vfe tflolE-l EflAl 3} 3. 

^^•^ 20. 

^ ^-4^. 

^A>Aj°l q.^^. ^*>fe ^ai ^ 33 

-8-71 ajjtai ^ 3s.fe. 

z| 2*1*1^ 2)32] z|z]-o.3-?-El #3 ^Jl^l ^A^ ea]^1 A|£E Jg^-S. ^tfl3 #^s1-fe ^liS Bfl*]^ 
<H 21", 

-JM A}H.e Z}ZH1 Jg- 71*1*1 ^a.ofl C)l Ol El ^- efl*]*)-^ 4^2] tflolE} EflAl S|3.2K 

#7l 3= efl^l 332] o>^3.n <d<a-o.3 cfl-S-sHr ^21^^ D/A 33- 

t»-»si 4^- <a^<EHi ^^s]ji. q-i-^si #^^-oi <a^^ofl *)u ^ ^ 2 ^ei*- 

2, 2fl*l tfl#°l «*(|«>m» 7l^^Vfe 71-^ 35.^. 

Aj-7] * 7)12 ^°J-ir *)WsHr 1 ^ *fl2 ^H*l 

#71 c)*]>g 31°^ f- Aj7l 7 1<* 5)So| <a^^^lSl ^-^-S ^)H«}fe ^13 i^^l ^^>^. 

#71 7)<M 33ofl 71^^ cl^^ Q]o]£\^ 3&^-«1-fe 2?S 
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-$7] *fll 3 *)12 ^$1*1 4l7>fe ^7)q<!l 7l?J o]^^ 7l^Ve1| £-*}-o3 #7l 1 ^ *\}2 

^-7] ^13 i^A] -#71 >g#^ 7m xflofl fei^o} r)X)% tflol^^- ^"71 7]^ <9 3*1^1. 

^71 #3 3£.fe >#7l 7l?i Xflofl ^71 $3.9) 3*1 ^# 3^7} & 
«* *!* U o V *l 7]^- 

■§- 2fe *3 -9-S. sHr «S3 #*|. 
21. 

*fl20%M| sa<H^i. 

#7l #3 

^ V 7l 7l?_V ifloflfe 4^3} fee) #^*>al. ^71 <g£$ 7l?i oj ofi fe afll °1*\B\2) f^* # 

3*Hr *|l feel ^ S1S.S1-, 

A o V 7l -8*3 7)71 ifloflfc i^o) fee } Aljr^. #^S>57, #7l 7]?V °l3Hfe #71 2)12 f^-fr # 

3*}fe 7^12 feel 33.-I- ifl-^Jl. 

-8-71 afll « 7)12 feel S|Sfe Aj£ fl££ ^=lfe 53* *>fe H1°1e1 Efl*l fls.. 



- 20 - 



^7fl-^*| ^-2002-0003810 



: (— 



17 



167)1 1 



167)1 i 



0jlgg|g 



D/A 



4 
3 



t 



Gil 



G2 



Gn 



L 



D/A 



SI 

f? 



-100 



1 



VI / 




V2 : 








vii 


\ V17 








' V31 



D/A 



S2 



1 



-101 



-tt- 



■fr 



~l 



4-2 

J 



Sin 71 

-a: — — 



J 



- 21 - 



-^711**1 -^2002-0003810 



(-5\M0V) (0V.3V) (OV^V) 
@ @ VDD(IOV) or) 




- 22 - 



^ti^ ^2002-0003810 




- 23 - 



^-7fls.*l i-2002- 0003810 



A] i£JeL 

(-5V,10V) (0V,3V) (OV^V) 
@ (jD VOD(IOV) an 



J 105 



4> 



104 J 



1 



•106 



10 




101 



J 



103 

1 
VSS (-5V) 



611*1 



t- 8 



- 24 



^2002-0003810 



r 



7? 



S. 



0123 



167fl 



D/A 



f- 



0123 



LL 



D/A 



V1 0|ll2|3 



V2 
VIS 



V16 



d/a r7 



— SW1 
— SW2 
— SW3 
— SW4 
— SW5 
— SW6 



L. 



,W W W W W Jo- 

W1 'ASW2 ASW3 ASW4 ASW5 ASW6 



i 

s. 



"~T 



Gl 



G2 



G3 



SI 



100 



L. 



S2 



S3 



S4 



^ 1 "! 1 



"! 1 1 ") 1 



S5 



S6 



,8: 



J 



- 25 - 



^fl-^-*] ^2002-0003810 



2£?i 6i. 

v ^ ^ 



n 



e 



m 



© 



© 



e 



e 



e 



© 



,_r~i 



© 



a 




SIS 



e 



n+l 5. 31 <3 *ll 





J 

V > 




n 






B 




1 G 


© 






© 




IS 




o 


© 


-T~" 

n' 


— , — 
-i i 1 

© 



.5-: <d r.b 

HV ^ 
n SbJI^ n+l S 31^*11 



^7fl^w) ^-2002-0003810 



7 




- 27 - 



*7fl^*l ^-2002-0003810 



M 8 



^4 J2J 



to 
cn * 



00 " 

CD' 



Hi 



8 



1 



55 



-IB 



■i: 



I 

-la 

fed 



1 



JS Ttlil 

' Sua' 



Jo 



»i2 



o 



jo; 



■lulu 



:0 



1 in lid 



&2 



1^ 



7^1 



CO 

is 



CO 



fe8 

t 



$2 

C/5 



t 

to 



- 28 - 



*7l|t*l ^-2002-0003810 



9 




- 29 - 



*7fl^*J ^2002-0003810 




i 



- 30 - 



*7fl^*l ^-2002-0003810 



1! 



Q5 Q6 



/OUT 




t 



- 31 - 



^-7})^^ ^-2002-0003810 



Li Si 12 




L 7})^-*1 ^-2002-0003810 



JJU- 








mi 




INI 




J I 

-6 


L-efl*l 












^ 



22- 



2T I) 31 



BIN 



15 



31 2 



BIN 



*1 A l H 

a sis 



B| 1^1 flB| 



3 



3 



I 30 [ l ~ 

r« 23 



Gk O* O- O* O- 

yjy> y y y y y 



- 33 - 



^fl^ ^-2002-0003810 



14 



1 0 [V] 




ASW 

n-chs 



t 



22: n #Q 3 



- 34 - 



t 



1: 



^fl^-Sl ^-2002-0003810 



&n -*}:£ .Lor 




- 35 - 



^fl^ ^-2002-0003810 




•3-7H-B-5] -^2002-0003810 



22 ?». 17 



A] n. e 

(-5V.10V) (0V.3V) (0V.3V) 
@ (fD VDDUOV) (0) 



127 



^ A 





126 



VSS (-5V) 



VDD 




120 



.'—128 



- 37 - 




- 38 - 



*7fl^*l ^-2002-0003810 



(-5VJ0V) (0V.3V) (0V,3V) 
(JL) VDD(IOV) (Tj) 




47— S 



- 39 - 



^fl^-S] ^2002-0003810 



20 



(-5VJ0V) (0V.3V) (0V.3VJ 
(R) (K) VDD(IOV) Q?) 



57'" 




^•58 



- 40 - 



^7H#*1 ^"2002-0003810 



^ = E 

(-5V.10V) (0V.3V) (0V.3V) 

@ Or) vddoov) (xr) 



—66 



67-— 



LOAD 
/LOAD 




icH.B 



'68 



- 41 - 



